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Abstract. 
duced using hydrazine to produce graphene nanosheets (GNS). Physicochemical characteriza-
tions of the prepared materials were performed using XRD, FTIR, TGA, DTA, BET, UV-vis, Raman,
and FESEM techniques. The results elucidate the structure, morphology, mesoporousity and
thermal stability of the prepared samples. Detailed electrochemical studies have been con-
ducted on GNS by CV, galvanostatic and complex impedance measurements indicating some
interesting features. GNS shows a specific capacitance of 140 F g-1 at 0.05 A g-1. GNS shows high
cyclic stability of about 86% over 1100 cycles at a current density of 1 A g-1. The large electrochemi-
cal active surface area suggests that most of the nanosheets are accessible to ions adsorption
in the electrolyte system. Impedance spectra show low resistance of GNS, supporting its suit-
ability for supercapacitor electrode applications.
1. INTRODUCTION
Supercapacitors, also known as ultracapacitors, are
electrochemical energy storage devices with higher
capacity than physical capacitors,furthermore their
charging-discharging rate capability is higher than
that of batteries. Two types of supercapacitors are
known, namely electrochemical double layer capaci-
tors (EDLCs) and pseudocapacitors. The former one
stores energy non-faradically through the accumu-
face, whereas the latter stores energy faradically
by the redox reaction [1-4]. EDLCs usually contain
carbon based materials possessing high surface
area as the electrode material, and the capacitance
originates from the charge accumulation at the in-
terface between electrode and electrolyte [5,6]. On
the other hand, pseudocapacitors employ transition
metal oxides [2,3,7-9] or conductive polymers
[10,11] as the electrode material. Though the en-
ergy densities in pseudocapacitors are higher than
that of EDLCs, the faradic reactions within
pseudocapacitors could lead to phase changes and
limit their life time [12].
Graphene is atomically thin two dimensional (2D)
system of sp2 carbon atoms organized in hexago-
nal lattice structure. Graphene has been found to
be of both fundamental interest and suitable for a
wide range of potential applications. The porous
